. A chance finding by Al-Gailani et al. (1980) , while examining esteroproteases in salivary glands using the substrate N-acetyl-Lmethionine alpha-naphthyl ester, showed that strong staining of mast cells occurred in a number of species. Subsequently, on cxamining salivary glands for kallikrein using the more selective amidase substrate D-Val-Leu-Arg-4-methoxy-2-naphthylamide (MNA), we showed that strong protease staining occurred in the mast cells of certain species (Garrett et al., 1982) . Furthermore, in contrast to the kallikrein in human striated ducts, the staining in the mast cells was not inhibited by Aprotinin (Garrett et al., 1984) . Recently, AS-D-chloroacctate has been recommended again as a good stain for mast cells (Huntley et al., 1985) . We therefore protease staining occurs, , 1981) . The tissues were fixed for 2-3 hr. transferred to alcohol, and processed in paraffin at 60'C.
Histochemical Incubations
Six different hydrolase substrates were tested. The first three substrates depended on esteratic activity and the second three on arginyl-amidase activity. Cryostat sections were cut at 8-10 tm and incubated in the following substrate mixtures.
Esterases. Kimura et al. (1982) , with Fast Garnet GBC salt as the capture reagent.
Arginyl Amidases. A double-staining technique was applied to many sections incubated with D-Val-Leu-Arg-MNA substrate first for 5, 10, 20, 30, 40, 60, 80, and 120 mm and then followed by Alcian Blue (CEC).
Results

Cryostat Sections
Each of the enzyme histochemical procedures using cryostat seetions stained mast cells, but the reactions with the different substrates showed variable intensity and variable specificity for the mast cell population. Phcnylmcthyl-sulphonyl fluoride inhibited mast cell staining with all substrates except Pro-Phe-Arg-NE, which was only partially inhibited.
Most non-mast cell staining, when it occurred, was also inhibited at the concentration used. The inhibitor was therefore ofno value for discriminating the two types of staining.
Esteratic
Substrates.
NaphtholAS-D-chlomacetate (Fi,gure 1). Strong staining of mast cells occurred within the mucosa and submucosa ofgut tissues and in the connective tissue of other biopsy specimens.
In addition, many other inflammatory cells also stained strongly in all locations, including certain polymorphs in blood vessels and elsewhere. Paneth cells and ganglion cells were also stained.
N-Acetyl-L-methionine
Alpha-naphthylEster ( Figure 2 ). There was strong staining of mast cells in the mucosa and submucosa of gut specimens and in the connective tissue ofother specimens.
However, many other inflammatory cells, including polymorphs and macrophages, were also stained.
Pro-Phe-Arg-naphthyl Ester ( Figure  3 ). This substrate gave strong staining of mast cells in all localities, but many other inflammatory cells, including some polymorphs, were also stained.
Amidase
Substrates.
Z-Arg-MNA.
Only mast cells appeared to be stained, but the staining was never strong and some mast cells were barely stained, ifat all. .:
.'
"I?, their ready distinction and easy assessment ( Figure   9 ). Again, the submucosal mast cells tended to stain more rapidly than those in the mucosa of the gut.
Effects of Fixation
Post-mortem Tissues
Since D-Val-Leu-Arg-MNA affords such a good substrate for demonstrating mast cells, and as the enzyme(s) giving the protcase reaction appear so hardy, we decided to test ifsimilar detectability survives post-mortem changes.
Cryostat sections of tissues taken [36] [37] [38] [39] [40] [41] [42] [43] [44] [45] [46] [47] [48] hr post mortem and fixed at 0 4*C in formaldehyde mixtures for 6-18 hr gave remarkably good staining of mast cells ( Figure  10) . The staining was always a little diffuse, and was less precise than in well-fixed surgical biopsy specimens. Nevertheless, the mast cells were readily recognizable. Many mast cells could still be identified in the mucosa Since Enerb#{228}ck(1966a Enerb#{228}ck( , 1966b Enerb#{228}ck( , 1981 showed that mast cells in gut mucosa are affected differently by fixation from those in connective tissues elsewhere, support has been added to the idea that "mucosal" mast cells express differences from mast cells in other connective tissue sites (Enerb#{228}ck et al., 1985; Beinenstock et al., 1982; Metcalfe et al., 1981; Woodbury and Neurath, 1980) . We therefore looked specially to see if our procedure revealed any cvidence of such a dichotomy. Although all mast cells stained positively on incubation with D-Val-Leu-Arg-MNA, they tended to do so more slowly in the mucosa and to retain alcianophilia correspondingly longer. However, some individual mucosal cells soon stained for our finding could be due to differences in the total amounts of enzyme present in the granules of the different cells. Additionally, there are generally more granules in mast cells of the connective tissue than in "mucosal" mast cells. If more than one protease is responsible for the staining reaction with D-Val-Leu-Arg-MNA, the differences we found may relate to the relative absence of one of the enzymes in many of the mast cells in mucosa, as described by Irani et al. (1986) . Another possible cxplanation may be that chemical differences in the granule core affect the availability ofthe active site ofthe enzyme(s) for histochemical detection of the protease reaction. Furthermore, one or other of the preceding possibilities may also make the enzyme(s) in mucosal mast cells more susceptible to partial inhibition by fixation. Whichever the case, the present study does not provide sufficiently clear-cut differences in the mast cells in the two localities to permit distinct identification as separate populations. However, it is envisaged that a broader use of different protease substrates and different inhibitors may afford additional information about the possibility ofthere being two or more types ofhuman mast cell.
